A patient in his 30s, father of two children, attended our infertility clinic with his second wife because of secondary infertility. The infertility investigations of his wife were within normal limits. The previous medical history was free except recurrent dry cough. Testicular volume was 14 ml and 12 ml for the right and left testis, respectively, as estimated by Prader orchidometer. Testicular ultrasonography revealed bilateral diffuse hyperechoic nonshadowing foci of 1 to 2 mm ( Fig. 1 ). Semen analyses revealed azoospermia on two occasions. Testicular tumor markers (LDH, b-hCG, CEA, and α-protein) were negative. Serum concentrations of follicle-stimulating hormone and luteinizing hormone were elevated, 40.1 and 20.7 mIU/ml, respectively (normal = 1.5-11.0 mIU/ml, and 0.4-9.0 mIU/ml, respectively), and testosterone level was 3.2 µg/L (normal = 2.1-10.0 µg/L). Bilateral testicular biopsy showed a mixed population of seminiferous tubules. Many tubules showed hyalinization with thickening of tunica propria and disorganization and sloughing of germinal cells into seminiferous tubular lumens in which spermatogenic activity was arrested at the level of primary spermatocytes, some dilated with intraluminal invagination and amorphous calcific debris and others with tubular sclerosis and atrophy. Chest x-ray showed multiple bilateral, diffuse microcalcifications ( Fig. 2 ).
Discussion
Testicular microlithiasis is a rare entity of unknown etiology with incidence varying from 0.05% to 0.6%. 1 Fewer than 100 cases of testicular microlithiasis (TM) and more than 173 cases of pulmonary alveolar microlithiasis (PAM) have been reported in the literature. 5, 6 In few reports, TM in association with male subfertility has been mentioned. [2] [3] [4] In a search on MEDLINE using the terms testicular microlithiasis, pulmonary microlithiasis, and infertility, we found only one report of two cases with TM and PAM. 4 The pathogenesis and clinical implications of microlithiasis remain unclear, although the familial tendency was suggested in the pulmonary microlithiasis, where approximately half of the reported cases are familial. 6 PAM may remain asymptomatic for more than 20 years, but the disease is usually progressive with development of interstitial fibrosis leading to cyanosis, polycythaemia, clubbing, spontaneous pneumothorax, hemoptysis, and eventually respiratory failure with cor pulmonale (right heart failure in association with chronic lung disease). 7 TM is a rare entity that is usually discovered during testicular ultrasound evaluation for pathological conditions such as cryptorchidism, torsion, epididymitis, and germ cell tumors and for the evaluation of infertile men. 1-5 According to ultrastructural studies, Moran et al. 8 found that the primary alteration lies in the breakage of the basement membrane possibly due to immunological mechanism. This will alter the tubular permeability, which might cause precipitation of glycoprotein matrix from which the calcispherite is formed. Our patients had no history of torsion, cryptorchidism, infection, or affected members of same family. Metabolic disturbance is a possible causative mechanism of microliths formation because of the association lungs and testes, and further investigations are needed to confirm this possibility. It remains obscure whether these microliths are the cause of infertility or whether both conditions coexist and TM precedes or follows the PAM. Similar to PAM, TM appears to be a progressive condition that leads to the damage of seminiferous tubules. It is possible to exert a toxic effect on the process of spermatogenesis leading to azoospermia, since the testicular biopsy showed spermatogenic arrest at the level of primary spermatocyte in a patient who was fertile previously. This hypothesis is in agreement with findings that were reported by other investigators, where variable maturation arrest was observed in the spermatogenic epithelium of patients with TM. 3, 8 TM was reported to be associated with primary testicular tumors. Backus et al. 1 reported an incidence of 40% of such association. Our patient had no evidence of malignancy on ultrasonography and histologic examination, and the tumor markers were normal, another observation that may support the possibility of the metabolic etiology of the condition.
In summary, azoospermia associated with TM and PAM is a unique entity. Metabolic disturbance is a possible causative mechanism. All subfertile patients should undergo testicular ultrasonography. Because of the progressive nature of the disease, patients who are found to have pulmonary microlithiasis should be evaluated for the presence of testicular microliths and the status of spermatogenesis.
